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Recording is being made by Richard S. Gaugler, spelled G-A-U-G-L-E-R on
February the eleven 1967, which is Edison Day, the anniversary of Edison•s
birthday.

Mr. Kettering was quite instrumental in establishing the

observance of Edison Day.
which this was started.

Although I don•t remember the exact date on
My association with Mr. Kettering begins in 1917,

when as a young high school boy, seventeen years old, I went to work in
t he laboratory of the Dayton Engineering Laboratories Company, Delco, as a
flunkie.

I prepared samples for the metallurgical testing and for chemical

analysis.

My immediate superior was a gentleman by the name of Frederick

Chase, C-H-A-S-E.

During the summer of 1917, World War I was in progress and

there was an intensive program of development of a t welve cylinder airplane
engine which was to be known as the Liberty engine.

It was the

responsibliity of Delco to develop the i gn ition system for thi.s Liberty engine.
The ignition system comprised some innovations on the form of a Bakelite
distributor cap which contained twelve contact points and in addition it had
a space for the accomodation of the ignition coil.

Obviously the ignition coil

had to be made smaller than any coils up to that time, and it had to be
insulated so that it would operatep(at the reduced pressure encountered at
high altitudes.

I can remember Mr. Kettering and his associates working

around the clock developing this ignition system.

They had their cots in the

laboratory and they ate and sl ept and worked there continously until a
successful ignition system was developed.
we are going to meet Mr.

I mention this because later on

Freder i ck Chase again under different ci rcumstances.

But now suppse that we listen to Mr. Kettering himself describe the events
leading up to the development of Duco the accepted finish for automoblies.
we•11, we•11 play a tape in which Mr.

Kettering himself will tell that story.
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CK tape So, we•re going to tape you.

I•m going to tell you a little about a

certain event that•s happened right here in, in, in Dayton a number of years
ago, when we first ran right square up against the fact that we had no way of
painting automobiles.

It took thirty-four days to paint a Cadillac car and

seventeen days to pa i nt a Buick.

And if you were going to think of making a

couple thousand cars a day, and you was going to hold them for at least
seventeen days, the sizes of which you had to build, would have to bui ld th ese
paint plants would be t erri fic.

But that was the only way, and every time

you made any suggestion whatever, the paint fellows could always say that
they couldn•t do that.

And so I had·.a a paint conference.

I had some paint,

actual painters I had some manufacturers and whole bunch of them together.
And I said, now what we want to do is to see if we can•t reduce the time of
painting.

Because we just can•t do this, we can•t build the paints

department that big.

So, I kept, but they said but you can•t speed it up

because it won•t dry, it just won •t dry.
to speed up the dryi ng.
And so I kept.

And I says, can•t you do anythjng

They said, no, you• 11 ruin the paint i f you do.

Finally one fellow said to me, he says, How long do you

think it ought to take to paint an automob il e? . Well, I said, to get the
subject in front of the meeting, I said, I think an hour would be about ri ght.
(laughter).

Well, in a highly intellectual group like this I wouldn•t dare

say what they told me.

(laughter) Then I said, Well, why couldn•t you paint

a car in an hour? They said, You couldn•t get it to dry.

And as we were

going out to lunch that day, one fellow said, I think we can put that guy back
in the corner where he is going to stay for a while.
because I had to get care out of the paint.

But I couldn•t stay

Well, I was down in, in New York,

and looking, shopping in the windows on Fifth Avenue, and in one of the

jewelry stores,there, I saw a little pink tray about t hat bi g around , made of .woo<
Had a beautiful lacquer on it.

So I bought one of them and I found out where
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it was made, and I went down to see the fellow that made it and I asked him
where he got the lacquer and he said he got it over in Jersey, and I went
over there, and I found a fellow who was making it in a little shed back in
the back part of his yard.

And I said I wanted to get a quart of it.

he said, My God, I have never made a quart of this. (laughter)

And

And he said,

he said, What do you want to do with it? Why I said, I want to paint an
automob il e yellow.

He says, You can't do it.

He says, If you put that in a

spray gun, it will dry and blow away as dust.

It will never reach the door,

see.

Why, I said, Can't you do something to slow it down?

(laughter)

said, Not a thing in the world. (laughter)

He

So there I was on one end they

couldn't, couldn't do a thing to speed it up and the other end they couldn't
do a thing to slow it1down.

(laughter ) And out of that homogenating those

two things we got this, this new type of paint.

And it did pretty good.

But, we had, after we had this meeting, a fri end of mine who was in the
paint business came around to see me one day, and I happened to have one
of these color cards, you know you get d~'fferent kinds of colors, laying on
my desk.

And I said, Joe, if You was going to have your car finished over,

what, what color would you have, and he picked that out, and then we went to
lunch.

And when we came back.

somebody took my car.

I said no, nobody took your car, you said that was the

color you wanted it painted.
that you made that transition.
all right in line.
change.

He says, well I got to be going, he says,

(laughter)

And so we did that, now don't think

Of course now we r efinish them, we paint them

And don't, don't think that you did that without a lot a

After we developed that paint, we couldn't get a single division in

General Motors to try it out.

(laughter)

Not a one, and in order to get some

cars to finish they had thrown about two hundred old bodies in a stone quarry
up at Pontiac,

And I took a little wrecking car out there, and I hauled some

off the top, (laughter)

I got about a half a dozen of the bodies off of the
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top, and I dinged them out and sandblasted them and painted

~

th~.

Now that

must have been out of production for quite a while, but these looked so good
they put them on cars and sold. them, and that's where they made the mistake.
(laughter) I said, they had them out there and why can't we get this on all
the cars, and what do you suppose the answer was? We can't put it on the
cars because the priming coat isn't right for it.
another priming coat.

Well, we, you can't put

No, this we, this has to have a new priming coat.

So

one of our divisions said they'd try it, and they finished them with these new
paints, and when they drove them down over a curb, whole pieces of paint_
woul d fa ll off, (laughter)

They said, don't you see, you can't put that stuff

on t here . . Well, I said, can't you put another priming coat on?
said, we adopted that one and that's our standard. (laughter)
did a very interesting thing.

No sir, he
So finally we

I went to the, the general manager of that

division, and I said, Don't you think it might be possible to give that
fellow a month or six weeks vacation? And it was a fellow who liked to fish
and it was just about the right time to fish, so we got him to go away
for six weeks.

I think he's still fishing. (laughter)

But we put on a Duco

priming coat, and we had no trouble, and it, almost instantaneously when they
found it woulnd't fall off, everybody began to do this.
(break in tape)
RG

You can see from this narrative of Boss Ket's that he was continually
battling preconcieved notions and it was al ways, we can't do this, and we
can't do that.

So now we are jumping from 1917 to 1923, the summer of 1923.

And I met my old friend Fred Chase riding from Dayton down to Moraine City,
which was then the headquarters of the Ge neral Motors Research Laboratories.
Fred Chase said that he had just been called into Mr. Kettering's office and
that Mr. Kettering had asked him what he knew about paints.
didn't know a thing about paint.

Fred saj d, he ·

Mr. Kettering said, yoJ~ just exactly the
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fellow we want.
cars.

We want you to go to work and develop this Duco for our

So Fred was assigned the problem of evaluati ng Duco and working out

the problems in connection with it, and of course those problems involved the
develo~ment of a suitable primer and there was another very serious

problem which might be of interest, namely blushing.

Blushing is a term applied

to the phe~omena that happe ned to Duco when you sprayed it in damp weather.
The spraying of Duco of course vaporized the solvent, the solvent acted as
a refri~gerant, and it condensed water vapor out of the ai r, and that went
with the spray paint onto t he automobile.
car with moisture, it had a light spot.
around, blushing.

And wherever this spray hit the
That was amador problem to get

I know that only too well, because on one Fourth of July

when the rest of the Research Laboratories went on a picnic , I wheedled a
five gallon can of Duco from Fred Chase and I
and I started to spray paint it.
sprayed it I had blushing.

dro~e

my car into the laboratory,

It was a very muggy day, and everyplace I

So I should have been able to coat, cover that car

with probably at the most a half a gallon of pa int, and in order to cover up
the blushing, I put about five gallons
in one Fourth of July period.

pf

paint on one little old Huffmobile

Inci dentallY; I was, when I was on my way down

to the Research laboratories with Fred Chase on that summer day of 1923, I
went to interview Mr. Thomas Midgley to apply for a job, for a job on the
Ethyl gasoline project.

We might listen to a few comments that Mr. Kettering

has had to make about Tom Midgley, and then I'll make some more comments about
the Ethyl gasoline project.
CK t ape We like to take people who are not educated in a line and put them on
research, because then they don't know what can't be done, and they'll try.
Thomas Midgley came to me as a mechanical engineer and I put him on
hydrometers, because I wanted to try out a number of different kinds of
hydrometers.

He had been making hydrometers for the determination of the
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temperature to which the anti-freeze would go.

You take a sample of it out

and then that would tell you how cold it would go without freezing.

Well,

that business hadn 1 t gone very well, so he came over and got a job· with me.
Because I had a hydrometer job.

So after he got that job there he said, Boss,

what do you want me to do next?

I said I want, I want you to go over in my

office in the old Delco plant, and get a box, and I want you to open that
box up and you•11 find some instruments· in there, some old greasy papers
and so forth, when I was doing some work on engines, because I wanted to
find out why engines knock,-,. arid I took a whole Saturday afternoon to sell him
the idea that this was quite an importan t project.

And I did everything

that•s in the books and everything that everybody thinks about this thing is
wping, so you got a perfectly clear slate to start with, so don•t read any of
the books, because you•re going to get into trouble as sure as you do it.
(laughter)

Now I admit he never had any chemistry at all, and he went

along a little while, and finally he said don•t you think we want a
chemist? And I said, now, what do we want with a chemist?, I said he don•t
know any more about that tnan we do . And I said he•s going to come in with a
pack on his back, and I said we•re going to make a very steep cli mb here, and
maybe that, that, that very pack is going to keep us from getting up. But
you and I go up and survey the road without any _packs on our back and then we•11
get some chemist.
(laughter).

Well, Midge died as president of the Main Chemical Society

With all the metals, with all the medals that Europe and

Aoeri ca 't can hang one guy, see? So I wrote the Dean, I hope there •s a
Cornell man here because this is very complimentary to them.

I wrote the

Dean of Engineering of Cornell I said, I have a friend that wa nts to t ate
electri€al engineering, what course do you recommend? Because I said,
Midgley took mechanical engineering and turned out to be a chemist; Don Brown
took electrical engineering and turned out to be a financier.

So what
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course do you take if you want to be an electrical engineer? (laughter)

He

came right back and said, if you got a degree from Cornell you can do
anything.
(break in tape)
RG

Well, that's a little background on Thomas Midgley, Junior, who spearheaded
the development of Ethyl gas which used as its basic ingredient, tetraethyl
lead.

The development of ethyl gas is a long and interesting story.

I came

on the scene in 1923, after the real scientific work had been completed and
the problem then was to put ethyl gas into commercial production.
of it was to assist in making Ethyl gas commercially practical.

And my part
There is one

interesting connection between Mr. Kettering and this Ethyl gasoline
development, which is worth mentioning, and that is that the man who was just
abo ve Thomas Midgl ey, on the ladder down at the General Motors Research
Laboratories, mainly a

or.. F.O. Clements was rather unsympathetic to the

Ethyl gasoline development.

He continually was looking for opportunities

to reduce the budget for that project.

And it was necessary for Mr. Kettering

to come along and res cue the Ethyl gasoline project, restore its budget, and
perhaps even give it a little extra money in order to get the thing
accomplished.

In those days, we had our problems in connection with the

public acceptance of Ethyl gasoline.

The people who drove the cars were

highly satisfied with the performance of their cars under Ethyl gas.

But

there were bureaucrats or people in high places who , like the present day Ralph
Nader, were afraid that the Ethyl gas was going to poison the ent ire
population of the cities in which it was used.

The particular man in

question was a man by the name of Yandell Henderson, a Yale professor, and he
kept insisting that the use of leaded gasoline would contaminate the air in
cities to the point where the population would die of lead poisoning.

So this

controversy got to be so intense that it became expedient to take Ethyl
gasoline off of the market temporarily until it was possible to prove beyond
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a doubt that there was no harm to the population.
taken off of the market in this June of 1925.

Ethyl gasoline was

The subsequent months were

used for intensive research into the, the toxic effects of the fumes in the
atmosphere, and ethyl gas was eventually given a clean bill of heal t h.

Just

interesting to note that in those days, we had the equivalent of our Ralph
Nader of today.

When EthyJ gasoline was taken off of the market, I didn•t

have a whole lot to do anymore in the manufacture of Ethyl gas, and being a
young fellow, only twenty-five years old, I got impatient, to wait for it go
go back on the market again.

So I moved over, and found me a job with the

Fr1}fgidaire division of General Motors.

There, we were using sulfur-dioxide

as the refriserant in our, in all of our refrigerators.
refrigerants, but they were all equally objectionable.

There were other
The other refrigerants

were am~ nia and they were both methyl, or ethyl chloride also were used.

These,

all of these refrigerants, had toxic properties, and they were high ly
objectionable.

So the project was started, and again Mr. Kettering and

Thomas Midgley, Jr. worked on the development of a non-toxic refrigerant.
we •11 listen to Mr. Kettering describe a little of that.

Now

And then I 11
1

comment on that again.
CK tape How, people think that if you haven •t got a degree in something, you
can•t possibly know anything about it.

As your chairman here, saying that

we had developed the things called freon, which was a refrigerating gas, and
I was asked to present the certificates to the boys who had worked on that.
Here at New York, and I had to go to another meeting, another dinner, and I
had gotten to this one just when we were getting ice cream and coffee.

And

I sat down at a table, and I sensed right away that nobody knew where these
freons came from.

So I came to present these little certificates, I told

this story of why we took the wall paper off an old house down the road, and
we papered it with white paper, and we drew the coordinates in there of the
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critical pressures and temperatures of all the known gases used in
refrigerators.

And right there where we'd l ike to have t hem was a big hole.

So we said, how we going to move them down? Well, we said, if we can just
substitute some of the chlorine in some of those compounds, with flourine, we
can move them down.

Well, of course, everybody was horrified because they

said, you certainly wouldn't put flourine in a refrigerating machine, because
it would eat i t ' up.
we did and it

I said, I don't know, I think we ought to try it.

didn't~

(laughter)

And so

In other words, it was one of the nicest,

most accomodating gases in the world.

You could throw a gallon of it out

here on the floor and you wouldn't know it was here, outside of that
those who were smoking their cigarettes or cigars would go out, see? But
nothing would otherwise, would happen.

So I told how we did it and all this.

I got back to the table, a fellow said, you had no right to make a talk like
that, you're no chemist. (laughter)
You have no degree in chemistry.

Well, I said, what do you mean? He says,

I said where did you get the freons from?

He said that has nothing to do with it.

You have no right to talk on

chemistry because you have no degree in chemistry.
been very careful.

(laughter)

And so since then I've

Well, I ...

(break in tape)
RG

Well, Mr. Kettering was right, neither he nor Thomas Midgley had a degree
in Chemistry, but they succeeded in developing both Ethyl gasoline and the
freon refrigerants.
our civilization.

And in each case it was a monumental contribution to
Without the freon refrigerants, the entire refri f eration

industry would still be in the horse and buggy ages.

Thomas Midgley,as has

been said, made all of his greatest contributions in the field of chemistry
.and he became t he president of the American Chemical Society.
director on the board of the society for many years.

And he was a

All of this serves to

illustrate Mr. Kettering's impatience with preconceived notions.

That also

could be illustrated by another little anecdote of his, namely that the
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bumble bee is aerodynamically unsound.
bee cannot fly.
flies anyhow.

According to all theory the bumble

But the bumble bee doesn•t know this, so it goes ahead and
That was one of Boss•s favorite stories.

There•s another

example: one time he had a group of engineers together talking about
lubricants.

And they were trying to have a brainstorming session on

lubricants.

So they all came up with ideas, what to do.

And they all

had different lubricant materials that they thought they would use in their
testing machine.

They developed an elaborate testing machine to test the

quality of lubricants.
way.

-

So Boss Ket said, well now let•s go at it the other,,

Let•s each of us think of what would be the worst lubricant that we

could possibly conceive.

So they all agreed that carbon tetrachloride

would be the worst lubricant they could conceive of.

So they put some

carbon tetrachloride in this machine and it turned out to be one of the best.
That proved to be the beginning of what are now known as extreme pressure
lubricants.

Now there•s one other quality of Mr. Kettering, that has always

impressed me.

And in my way of thinking it is the quality that accounts for

his phenomenal success.

Mr. Kettering was able to talk with scentists to

understand what they were saying, and to get the very essence of their
theories and their ideas.

And he could turn around and talk to the

executives of General Motors who held the purse strings, and explain to them
in language that they could understand what these scientific theories would
mean to General Motors in terms of dollars and cents.
(break in tape)
(end of side one)
(start of side two)
RG

Was an extremely valuable characteristic of Mr. Kettering and in my way of
thinking, is a very important reason why he achieved the success that has
been attributed to him.

I could go on .and on but I think this ought to be

about enough for one session.
NH

Fine, thank-you very much.
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